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Hfect o digital zenith camera axis error on measur ement
precison o vertical deflection and its correction
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Chinese Academy d Sciences, Xi’ an 710068, China)

Abstract : Due to machining accuracy and limited leveling precidon of gimbals, there is dways an incond gency be-
tween the visual axis and the verticd rotationa axisdf the digita zenith camera and the plumb line , which leads to
a big deviation between measurement precison and theoretica precison. Inorder to improve the measurement preci-
gon of vertica deflection, following the measurement principle of digital zenith camera, the dfect of different axis
errors on the measurement precison of vertical deflection is analyzed both quantitatively and quditatively with neces
sary oorrection schemes suggested , and oorrection formula and pogt-correction error formula derived , and the image
deflection reaulting from axis incong gency and its dfect are analyzed aswell. Various parameters of the sygem are
determined in acoordance with the actua techrological level achievable , and Smulations and smulation cal culations
sow that the pog-oorrection measurement error of the sygemis 0. 4285”.
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Tab. 1 FEror datadof image caused by axis deflection

um /=542 mm
ok a=4" a=6° a=8° a=10° a=12"°
9=05" 00265 00064 00145 00260 00408  0.0594
g=1.0" 00530 00128 00290 00519 00817 0.1187
g=1.5" 00795 00147 00435 0.0779 0.1225  0.178 1

g=2.0" 01060 0.0257 0.0581 0.1038 0.1634 02374
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